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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a tunable LD 
light source with simple, and stable constitution, and 
which obtains a laser oscillation having a narrow 
spectrum width with superior productivity and high 
reliability. 

SOLUTION: An non-reflection coating 1A is executed to ~T_~J^ 
one end face of an LD 1 . Exiting light 2 from the end face =^0— 



to which the non-reflection coating 1A is executed is 
changed into parallel light by a lens 3A. Light at a 
specific wavelength Xa from among its wavelength 
component is selected and transmitted by a optically 
variable band-pass filter 4, so as to be coupled to a 

* 

composite fiber grating 5. In addition, exiting light from 
the other end face of the LD 1 is coupled to an optical 

fiber 6 by a lens 3C so as to be taken out for an output port 6A. In this case, the composite 
fiber grating 5 is constituted, in such a way that diffraction gratings which reflect respective 
specific wavelengths X1 to Xn are arranged in series. 
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i. 

ftntJg't:/ K;>^-7 v ,'U*i, 

[Ii*f3] lwB*«#u-1^fl>lliE*Sfi*K*:ttl/fe 
SB-»ffl^69aiS**€:WT*tc:r* l->Xi. 
NBJsVS'O h"><*7 <***&0ailA*ltBfea- 

WB*** I- - if QWEflMiB* 6©tti«*jfe&H5B*7 

[IS*3g4] gfflB^^u-^liWBfMSfflcciagiHK 
ftttLfcfeO-C. 

WB4*«# WBTB«S«tt€:ttS L fcWE-«B^ 

i. 

ccD*7T^^<«:A«*t/&***oai1'lll**- hi, 
[tt#*5] 85E^#b-*<OliiB*HS*»*tt(./fe 

OTa-»ffl^6©tti«**tw*ccr* u>xi. 
pBbr-AA^i> ? *rattdnfciiBfeft«>tf *it& 

*^r^M«:«&'S'*U^Xi 1 flifa'SCi. 

[ Anemia Km ] 
[ o o o ! ] 

LDiBS»T £> CCRU,. ftftifflR^Siur^T^^ 

? u - ? v > ^£*?h - a: hi*?ss l d ftjaccra-r * 



(2) 1 1 -4088 3 

2 

[ 0 0 0 2 ] 

1/ T L D ccJ^sH £ £ c i cc i: 0 . 4> *> — #©HHB i 
©pjT^f «^«B*».« L . «f» ifl«ftf*«®H 

fi*-r*ci*«o&ftr^*. c swfi 

10 u - IT** 3BR 1/ r L D a n * C i Kl J: o iiaa 

«LD#WCfc* 0 «». CM/fc^£&£LD7t3K 

tt. y i Tfk«:i»53i6am>®**JteHttfti 

jlHBift-jrtr**. 

1 0 0 0 3] CC t\ tt*® pHHUE L D JIHBMl'T 
B 5 £«K«mT* 0 a r o **tt*G>5IS5S*L D*«Z> 
L fcfcjSB'C* &o C ©H 5 *>ffi*« t? 
It. LD8a®tt1IBItRNiI8 b-C**), LD8aO 
ft*««ffl(C««S«K8 c#fe$*VCt*&o COLD 
20 8a©f^5*«8cflb!>^aiSfl/fc*it, u>X9btC 
J:9TOtK*t»$n& cou>X9l)QW*Klt, 

3 #B3B $ ft C <, »*. C ® £5M $ * - 1 3 i teSSilS 
K**«S!»«ifi8 I) 0*f^«B£«M*L*Cl* 
£fc, LD8aa>S*ffi258 bOg«^tcttU>X9a 

T^^!0«:Eai/rffl*#-h ! l*&flMjSft&1l 

/ftift^ri**, 

[ 0 0 0 4 ] a 5 ©pH6jfi*L D*W«>«ff w:-^ 
30 ^CK*W&. LD8aOMSMtt8cfltA»6tUM0fe 

3flL, *K«5 5-i 3(CJ:*?H«T*. "T^i, * 
It|***i8 0' KUXmiO, Wt. jfcpBfc-'OK^ 
X7<Jl^!2. U>X9b*a*L. LD8aKAW 
(fig) $ft^, C0S)LD8aCCA«Lfc*tt. KlO 
%©SS*««:»o»Wffl8bT'SS4L. fWt, LD8 a 
tCM^ft^> 0 «Ut, $»HiB8 bi±5aH$5- 1 3tc 
J:0»«*ft*5**#HiB^*$^t:. b-^Stl^^C 
40 To ft« t jfeBJ^O hVx^7 a JU* 1 2(0iiaii^il 
«Kt0. 5nmfI«(Dtt»t*ft^«:fflC*4o C^l/f 
U-"WMiWc*Jt, U>X9a<rAU*7r^<l 0 
cc3£^$ft, U*#-h 1 iccffi^5ft^ 0 C^'tW 

T^>Ciccj:0. BJiS:?SgLDjfe^i^6o 
[ 0 0 0 5 ] 

[»W«B*l/<fc^i**WE] l-M/, tLh<££V/ 
B5«:ai/feffi*flE>?Bt»*L DjfeS*Ctt, «fiS«# 

50 0. ZC>7 <>l>Z<»&MW¥&mMk<,*&&i*$>Ztc 
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fit). t^-^O K-'U7 1 2 

«*I8«0. &!im^«#iVo'C^/Cc C©fc 

I o o o 6 ] *ct\ *»«G>@tti*. aa**aT\ 
k. satttcwv seatt£aar*^j£S!»LD# 

[ 0 0 0 7] ■ 

*;*6©»)I&A£AM?*1S*7 r^^U-f < > y 

s«r 6B»»^il?*c fiss $ n*c »« $ n c c > * & 

a. £«a4i/ct,*6. 

[ 0 0 0 8 ] tl±OJ: 1 Ktt©#feW: An 

Dfca&GVC. LD0»SWa&aUfc-ttB*6G>tti 
M*©5 fe, 1«©««©***?I*;<:/ KM*? < -U 

fift<ff&n&, *fc, 2^©&ftSaa?©9*>. A*3 

sn&c4^6. fftcaaaa&fe&ai'tt?. *&& 

*WHiatt{SRC««ffllS tT*4 ft * 0 
[ 0 0 0 9 ] * t/C, tt*QI2Bti©£fl9tt, tt** i 

ea© *i£&* l d jta-c* -» x . an ta l d ©aiaaa 

ffla^tiiMifcfcAM?**? t cotE? t 

MM. I/O-*. 

[ 0 0 1 0 J C©A^lC. «**2iaa©*W:An 
tt. Ifkfrf 1 12$© L D©f6aB^6C'ffljH**: Xfi*r 
&*?t C©#7 t ^^(CA«l/&**B«lB 
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4 

D©ffMffl*6©fflM#**7 t -fxKAMt/C. <-© 
[0 0 1 ! ] S*ic, tt*fR382|M>jM!tt % lB*Jg2 

ea© l d *»c* -?tr, me l D ©aaas 
Ma *a o fcate-aa* 6©bm* *¥?t#k t * u 

>X4* aB£*I&'<> 

^t*u>x<l, 6a*-ci>&aa. *«*4ur^ 

10 

[ 0 012] c©a^ic. ig*3g 3 ia*G>ftW«: An 

«. *s\ LD©asMa*aofcH«B*fe«>UM* 

Ma*ai/fc-aB^€>©ttMjfe«rU>Xtcj: D¥ff* 

tc ^cwfepj^^o k-?«^ ^ ^ **6oaa*t 1- > 
20 ccasr**. *&, LD©aaffl^*>o!)flBM««:a* 

L D05*a«0-6OffiM*«: I- >XK A *J ft*S trrjfe 
[ 0 0 13] Sfc, S**W4iattO%Wli % 1 IB 

(casMatratfc toe. rbl ocoaiaaRMa* 

A«ufc**»DtB"r a/5#-^t. *a*rtr»«a 
a. t^saii/^i**. 

1 0 0 14] C © A ^ . IgScJS 4 Ka^ftW^ An 

k. *r, a#niea©LDuaMB(c:asMa<:a 
i/fci^r, asMa*»t/fe-aifi*'^©as«7£«:» 

a » k AMf * ^ x -f ij ? ^ ^a * *^s:«g l d 
jtas^r, l D©as«B€:a(./?c-affl«ito-*>©* 
o-su«:«s i/*c?fa^»B^aas n, l d««sm 

40 a^teUfete*gfifltojfe^^TR4^* 0 c©a« % 

K^ttatraaft-cd , LDr^mt ? 

fc. ^-Aa^'I * ^t?»tt$nfctt*©*«rAMf * 
*7r^<4. C<Djt7r ^^(CAMl//cA«:KDttT 

M(cAMl/te**a*#- h^feaoiB**. 

[o 0 1 5 3 *or, ttAnseaoamu, ig*^4 
ca© pBtaa l d jta-c* r t g<rie l d ta^JS 

50 Ma«:*0fcmte-affl^6OfflM5£?:¥?f^r* U 
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>X<L, BigB*pJ3fcM> h";^7 <r *£A>6G>aiHK& 

[ 0 0 16] c®J: ^cc. ll^5n4K>JMK J:n 
>X4, #A*5Bt«ftLD*att© , C t LDC0S8HS* 

xk tj jfcjRS it ttK£? 

-rtMtsnfe»*0*t*^T ^ waters u>x«> 

U > XK J: 0 ft* S Hi IT* 7 t ' «c * 
[ 0 0 17] * 

^fS^lt'6^o C<DB 1 Kfct* % C. LD 1 <&ftttS 

*fc, LDlOfHSffiii*, «3fcHti t MMiS <S» 
*t* 3 0 Mini > t>* *. L D 1 OttffiB < JRSff K 1 

A) *&HM*bfcjfc2*. u>X3A-cW7*tei/ca> 

kmx^ < * 4 CDfliiltt^Mtt 1 - 2 ft mfi 
fire At*. C iBfc j o K-*<X7 < ^ * 4 AW 1/ fe 

5 «c us s n * . coa^T^^-tY^ystc 
*onciw»«ft8nrR«*n, bwu>x3B, * 

pj£;<> hvtX^ * ,'l>£4. l^>X3 A±7cG>*K*& 
4T0. LDlWWSn*. C^l/C. LD10MHB 
<gRB> iS^T^^U- f f>y5rt«)H*rtt 

H33KC«l4«:^DRK:»0<Sft«HT^. * 

r. H3i*a^7T^^yb-f ^>^5©»a%s«ffl 

»tt S ^7T^'<^l^f<> y*J* . 5 A 



(4) 1 1 -40883 

%S (Al, A 2 , A 3 - An > G>*K»U *WStff 

n«m%ft«u:tt«r« # wDM(as&-e«j*i* 

*pBt^o^iX7 ***4ccj:->trflBR*tifc* 

5«3nfe*i*. 7T-/^rttis*i»tt:«fTi/. u>x 
3B. a^rt/oK'tx? <a#4. LDi^taas 

20 [ 0 0 2 1] K^X7 ^ A>4«!>A 

r^>y*#5(CXWU-:*«. Al, »2, A 

H*rW**iE*l*K:aill/. AiSRN^HttK:. LD 
lfcfijSSn^, *fc, *?Bt^<>K^X7Y*>4 , C 

rjr t c * Aif^g *■ * - 7'«: AntTi » 
[ 0 0 2 2] £K > ill 4 cc « oj^iSg L D * 

WC^ajbDaatttt^ST^^I?. 04 (A>ttjCT 
40 Jt^ O K-MA7 < Jl # 4 *C » 2 ^>jfiS€aHR i/*C»*© 
*Pl*>0 K^X7 ^ »4iSiift«>jft«$tt. B4 
(B> li»*7 7^M-yu-r v >^50>7 

B4 <C) i^7 7 ^<jri/-^ 
Wl|l«(Ctt«flK8nA:ttcr>L D 1 ^<MI«*©RJM& 

CX. Blccfec^'C, LD 1 (Jjiai) **6U> 
X3Ctcj:0*7T^M'6<c«3^StlUi**- h6A^ 

[ 0 0 2 3] <IW20*tt^««>B2 i**5fe?«*3« 

so » o ^sasg l d jfcwcDfl! 2 v>%farjmmz. m 
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SMSfi 1 B*fcU srttiB^MgjttH 1 A**t/Ct* 

LD 10ffl«H^^ailH/fc*£«, U>X3At? 
^tfTfccc * ft. - Aa^ l> 9 * 7 (C cfc •? 5 0 : 5 0 cc 
<?#3ft* 0 **7©»tttt* 

[0024] c 5 or t - aa7 u * * 7 t?s«4^nfe 

B*©*tt. *?Bt^>K^A7^*>4, i^a'3B 

D 1 tCH^. L D 1 ©f*ttffltc»SnfcflS5«Ji 1 

£. ffi/57tii, b'-AA7* »J 7*7&3&HUfcfc 

5 ft *G>jfc Cr b > X 3 C K cfc 0 #7 7 <Y m 6 cc S* & 

[ 0 0 2 6] 

[ft9*Z>*Mfc] JJLbQJSK, s#*fl 1 Gtt4>&9ifCff 

Stftl'&G)?. ift»igil5ttK«ft. *^*h*IK>ik 
t»b-ir^«:1t& 2 "^EaSffig 

[ 0 0 2 7] * UTT, MI*f||2etK)»l!(Cffi«nI£ift 
«L D*i«K:<fcn«, 1**91 1 dK>»l!CC J: 0 If £ft 
63MfCfttt'C. L DWi!!«ffi^6>©H«*jfe&*7 t 4 

i-frzw) arc 

[ 0 0 2 815 »m^3 lateC'^tC©^ b]K?S 
&LD*Mtc<J:ft.*, »*«2ia««>»litcj:9«^n 

3^6 V > xcc cfc 0 W#K 0 r ^ 6*?HE^ < 

> hv<A7 4 **CCAM**« * 



(5) «B¥ 11 -4088 3 

t 4 ; a§£ s i* * c £ #r s * 1 1 * -j <> 
f§6ft* e 

[ 0 0 2 9] 5#*«4l2$S<^?S^^^nl^5fi^: 
L D *«cc J: titf, 1 ettORMu: J: 0 ff 64i^> 

K;An&ct4>*»K:rfir. if *ti ^ c <L ^ t 1 ^ 

[0030] «br, M*i[i5!S^^tC^^«]iS:^ 
^bIi£m'> F^a7 ^J^^6«>BiBA<: u^Xtcj: 

[B 1 ] *&W*MUcQ£%ftL D*«©.« 1 <r>% 
tecc- »SS« «r « Tfetm V *> *> o 
30 [02] *JMS«:a» Uc5BE**L DjfcWO* 2fl>.* 

[03 ] *»McC'1fe««fi ©O t ^*C*&tt^ 7 <Y 

[B4] **W^J:*pI*8«LD*»0»a*or:«^ 
fttt^ST^CD-C, (A> »5fc»JSt-'<> KMX7 # 

^iSiMKDaWllttB, <B) W^t^m^t 
<fr* <jg«) WtB. (C)liiS^T^ 

40 D ^(C>m&it<Q&%:fttimX'*> i>o 
tMEBt i a>6. 

1 LD 

! A ^J^^iSS 

IB ®S«SS 

2 ttUHjfe 

3 A. 3 Bp 3 0 u>X 

4 ^pISI^O F'^a7 < >l's 

50 5 i»7T^<yu-f <>y 
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